In 1862 the genus Empoasca was erected by Walsh (2) with a description of three new species, but no mention was made of mali. Carlos Berg (3, p. 273), in 1879, described a leafhopper from Argentina as Typlilocyba phytopMla, and this name later was considered by Gillette to be a synonym of Empoasca mali.
In 1883 Forbes (4) sent specimens of a green apple leafhopper to Uhler who determined them as belonging to the genus Empoa; subsequently these insects were described by Forbes (5) as a new species, Empoa albopicta.
Woodworth (6) The first reference to this species under its correct name, Empoasca mali, was made by Gillette (7) in 1890. Osborn (8) and later Gibson (17) mentioned it as injurious to potatoes, and Gillette (9) , in 1898, gave the food plants and distribution.
Frequent references to this insect have been made in American entomological literature under the name of u the apple leafhopper" and "the currant leafhopper," by Britton (12) , Brues (13) , and Garman (16) among others. It has been often referred to as the most injurious leafhopper, both to apple and to various field crops. Washburn (15) , in 1908, was the first writer to treat of this insect at any length.
He published a record of the seasonal history, food plants, injury, and control of the apple leafhopper as a nursery pest in Minnesota. In 1910 R. L. Webster (18) made a detailed study of the life history and control of this insect on apple nursery stock in Iowa. In 1915 Webster (20) published an account of Empoasca mali, treating it as a pest of potatoes. DISTRIBUTION. There are no records showing that the apple leafhopper occurs in Europe. In America, outside of the United States, it has been reported from Okanagan, British Columbia, from Nova Scotia, several In nurseries this insect prefers apple but it also feeds in great abundance on Norway maple and various oaks. Among field crops it is partial to alfalfa, clover, potato, and beets, in about the order named.
CHARACTER OF INJURY.
The injury caused by the apple leafhopper to nursery apple trees is due to the feeding of the nymphs and adults on the underside of the tender terminal leaves from which they extract the plant juices.
As a result of this attack the leaves become undersized fig. 2 .)
The nymphs, because of their greater numbers and due to the fact that they spend the entire nymphal period on a few leaves only, cause more serious injury than do the adults. The latter feed only for a short time, being principally engaged in egg-laying, and during this period they fly from one tree to another. Injury by the feeding of the adults, therefore, is of little importance when compared with the localized injury produced by the nymphs. Consequently Forbes and Hart (10) in 1900 mentioned the occurrence of four or more generations in Illinois. In 1908 Washburn (15) suggested that there were two and possibly three generations in Minnesota. R. L. Webster (18) Adults of all three generations deposit summer eggs in leaves in the manner mentioned above. Washburn (15) Webster (18) Table III only an approximation of the length of the incubation period was obtained. The average incubation period of second-brood eggs was 6 to 8 days; the maximum, 9 to 11 days; the minimum, 3 to 5 days. (See Table XI .) Spraying with contact insecticides against the apple leafhopper has been generally advised. Weiss (19) on a small scale were made, the spray being applied with a compressedair sprayer and an angle nozzle at a pressure of 60 pounds. Larger plats were sprayed with a machine owned by the nursery which consisted of a double-acting hand pump capable of 100 pounds pressure and a 50-gallon galvanized tank set on a truck narrow enough to allow it to pass between two rows of trees. "Set nozzles" on an arrangement of pipes at the rear of this outfit were used, the nozzles being so placed that it was possible to spray the undersides of the leaves of two rows of trees from both sides. It was necessary to use eight nozzles on this machine and consequently the pressure was greatly reduced. The hand-power outfit with "set nozzles" was used in an experiment on several thousand 2-year-old trees which were heavily infested with first-brood nymphs.
The results are shown in Table XXIV . 
